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16.5 Parsing XML with xnl . sax

In this section, we discuss the xm . sax pa(:kage,1 which provides a set of modules for
SAX-based parsing. With SAX-based parsing, the parser reads the input to identify the
XML markup. Asthe parser encounters markup, the parser calls event handlers (i.e., meth-
ods). For example, when the parser encounters a start tag, thest ar t El enent event han-
dler is called; when the parser encounters character data, the char act er s event handler
is called. Programmers override event handlers to provide specialized processing of the
XML. Some common SAX event handlers are shown in Fig. 16.15.

Event Handler Description

char act er s( content) Called when the parser encounters character data. The
character datais passed as content to the event handler.

endDocunent () Called when the parser encounters the end of the docu-
ment.

endEl enent ( name) Called when the parser encounters an end tag. The tag
name is passed as an argument to the event handler.

start Docurment () Called when the parser encounters the beginning of the
document.

st art El enent ( name, attrs) Called when the parser encounters a start tag. Thetag

name and its attributes (attrs) are passed as arguments to
the event handler.

Fig. 16.15 xmnl . sax event-handler methods.

Good Programming Practice 16.1

@ Review the Python on-line documentation for a completelisting of xm . sax event handlers.
Thisinformation can be found at:
www. pyt hon. or g/ doc/ current/Ili b/ content-handl er-obj ects. htm

Figure 16.16 demonstrates SAX-based parsing. This program alows the user to
specify atag name to search for in an XML document. When the tag name is encountered,
the program outputs the element’s attribute-value pairs. Methods st art El enent and
endEl errent are overriden to handle the events generated when start tags and end tags
are encountered. Figure 16.17 contains the XML document used by this program.

fromxm .sax i nport parse, SAXParseException, ContentHandl er

cl ass Tagl nf oHandl er ( Cont ent Handl er ):

~No b WN P

Fig. 16.16 SAX-based parsing example. (Part 1 of 3.)

1. Included in the standard library for Python versions 2.0 and higher.
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9 def __init__( self, tagName ):

12 ContentHandler. __init__ ( self )
13 sel f.tagName = tagNane
14 sel f.depth =

17 def startElement( self, name, attributes ):

21 if name == self.tagNane:
22 print % ( * sel f.depth,

24 sel f.depth +=

26 print % ( * self.depth )

29 for attribute in attributes.getNanes():

name )

30 print % ( * sel f.depth, attribute,

31 attributes.getValue( attribute ) )
34 def endEl enent( self, nane ):

37 i f nane == self.tagNane:
38 self.depth -=
39 print % ( * sel f. depth,

41 def main():
42 file = raw_i nput( )
43 tagNane = raw_i nput ( )

45 try:
46 parse( file, TaglnfoHandl er( tagName ) )

49 except | CError, nessage:
50 print , message

53 except SAXParseException, message:
54 print , message

56 if __name__ ==
57 mai n()

Fig. 16.16 SAX-based parsing example. (Part 2 of 3.)
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Enter a file to parse: boxes. xmn
Enter tag to search for: box

<box> started
Attributes:
size = big

<box> started
Attributes:
size = nedi um
</ box> ended

<box> started
Attributes:
type = snall

<box> started
Attri butes:

type = tiny
</ box> ended

</ box> ended

</ box> ended

Fig. 16.16 SAX-based parsing example. (Part 3 of 3.)

Lines42-43 obtain the name of the XML document to parse and the tag nameto locate.
Line 46 invokes xm . sax function par se, which createsa SAX parser object. Function
par se’sfirst argument is either a Python file object or afilename. The second argument
passed to par se must be an instance of class xnl . sax. Cont ent Handl er (or a
derived class of Cont ent Handl er, such as Tagl nf oHandl er ), which is the main
calback handler in xm . sax. Class Cont ent Handl er contains the methods
(Fig. 16.15) for handling SAX events.

If an error occurs during the opening of the specifiedfi | e, an| OEr r or exception
is raised, and line 50 displays an error message. If an error occurs while parsing the file
(e.g., if the specified XML document is not well-formed), parse raises a SAX-
Par seExcept i on exception, and line 54 displays an error message.

Our example overrides only two event handlers. Methods st art El ement and
endEl erment are called when start tags and end tags are encountered. Method st art -
El enment (lines 16-31) takes two arguments—the element’ s tag name as a string and the
element’ s attributes. The attributes are passed as an instance of classAt t ri but esl npl ,
defined in xm . sax. r eader . This class provides a dictionary-like interface to the ele-
ment’s attributes.

Line 21 determineswhether the element received from the event contains the tag name
that the user specified. If so, line 22 printsthe start tag, indented by dept h spaces, and line
24 increments dept h by 3 to ensure that the next tag printed indented further.
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Lines 29-31 print the element’s attributes. The f or loop first obtains the attribute
names by invoking the get Nanmes method of at t ri but es. The loop then prints each
attribute name and its corresponding val ue—obtained by passing the current attribute name
totheget Val ue method of att ri but es.

Method endEl enent (lines 34—39) executes when an end tag is encountered and
receivesthe end tag’ sname as an argument. If namne contains the tag name specified by the
user, line 38 decreases the indent by decrementing dept h. Line 39 printsthat the specified
end tag was found.

1 <?xm version = ?>

2

3

4

5

6 <boxlist>

7

8 <box size = >

9 This is the big box.

10

11 <box size = >

12 Medi um si zed box

13 <itenpSone stuff</itenp
14 <t hi ng>Mdr e st uff</thing>
15 </ box>

16

17 <parcel />

18 <box type = >

19 smal | er stuff

20 <box type = >tiny stuff</box>
21 </ box>

22

23 </ box>

24

25 </ boxlist>

Fig. 16.17 XML document used in Fig. 16.16.
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